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By 3Honorable Brendan T. Byrne Distribution/ 22 J
Governor of New Jersey Availa)i tv C o
Trenton, New Jersey 08621

.Dist S Z: c I::

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Upper Highland Lake Dam,
Sussex County, New Jersey which has been prepared under authorization of the
Dam Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Upper Highland Lake Dam, a higb hazard potential
structure, is judged to be in good overall condition. Mhe dam's spillway is
considered inadequate, as 59 percent of the Spillway Design Flood (SDF)
would cause the dam to be overtopped. The SDF, in this instance, is one
half of the Probable Maximum Flood (PMF). Additional hrdraulic and
hydrologic studies are believed unnecessary since removal of one of three
flashboards at the spillway will increase its capacity wmfficiently to
accommodate the design flood. To ensure adequacy of the structure, the
following actions, as a minimum, are recommended:

a. It is recommended that monitoring of the leak begin immediately

along with investigations to determine its cause and the remedial action
that might be required. In addition, it is recommended that one of the
flashboards be permanently removed or that a method be developed which will
absolutely guarantee the removal of at least one flashboard for any
discharge condition that may be encountered at the spillway.

b. Within twelve months from the date of approval af this report the
following remedial actions should be initiated:

(1) Filling and seeding the eroded areas on the crest and downstream
slope of the dam. The upstream face should be protected against wave action
by the emplacement of riprap along the crest at the water line.

(2) Tree and brush growing on the downstream side of the embankment
should be removed.

APPROVED FOR PUBLIC RELEASE;
C;;,i;iJR uIION UNLIMITED.
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Honorable Brendan T. Byrne

(3) If the source of the seep at the toe of the dam cannot be
determined, the area should be brought up to the prevailing elevation of the

toe utilizing a graded filter material designed to retard flow and prevent
the movement of fine material.

(4) All spalled and deteriorated concrete at the spillway should be

repaired and the siltation on the upstream side of the weir should be
removed.

c. It is recommended that the association's existing work program be

expanded to include periodic maintenance of the dam and the development of
operational procedures.

d. The owners should develop an emergency action plan and downstream
warning system to minimize the potential for flood damage downstream.

A copy of the report is being furnished to Mr. Dirk C. Rofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District. Under the

provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable

cost. Please allow four to six weeks from the date of this letter for NTIS

to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

I Incl OG R L. BALDWIN
As stated Lieutenant Colonel, Corps of Engineers

Commander and District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Environmental Protection
P.O. Kox CN029
Trenton, NJ 08625



UPPER HIGH AND 'LAKE DAM (NJ00797)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 24 March 1981 by Louis Berger and Associates,

Inc., under contract to the State of New Jersey. The State, under agreement

with the U.S. Army Engineer District, Philadelphia, had this inspection

performed in accordance with the National Dam Inspectiou Act, Public Law

92-367.

Upper Highland Lake Dam, a high hazard potential structwre, is judged to be

in good overall condition. The dam's spillway is considered inadequate, as

59 percent of the Spillway Design Flood (SDF) would cause the dam to be

overtopped. The SDF, in this instance, is one half of the Probable Maximum

Flood (PMF). Additional hydraulic and hydrologic studies are believed

unnecessary since removal of one of three flashboards at the spillway will

increase its capacity sufficiently to accommodate the design flood. To

ensure adequacy of the structure, the following actions, as a minimum, are

recommended:

a. It is recommended that monitoring of the leak begin immediately

along with investigations to determine its cause and the remedial action
that might be required. In addition, it is recommended that one of the
flashboards be permanently removed or that a method be teveloped which will
absolutely guarantee the removal of at least one flashbaard for any
discharge condition that may be encountered at the spillway.

b. Within twelve months from the date of approval of this report the
following remedial actions should be initiated:

- (1) Filling and seeding the eroded areas on the west and downstream
slope of the dam. The upstream face should be protected against wave action
by the emplacement of riprap along the crest at the wate line.

(2) Tree and brush growing on the downstream sibe of the embankment
should be removed.

(3) If the source of the seep at the toe of the dam cannot be
determined, the area should be brought up to the prevailing elevation of the

toe utilizing a graded filter material designed to retaxd flow and prevent

the movement of fine material.

(4) All spalled and deteriorated concrete at the spillway should be
repaired and the siltation on the upstream side of the ,eir should be

removed.

c. It is recommended that the association's existixg work program be
expanded to include periodic maintenance of the dam and the development of
operational procedures.

d. The owners should develop an emergency action plan and downstream
warning system to minimize the potential for flood damap downstream.

APPROVED: ___4 _

Lieutenant Colonel, Cor s of Engineers
Commander and District Engineer

DATE:



-7

Name of Dam Upper Hiehland Lake D7am F'ed ID= :J 10797

State Located :ew jers--v
County Locate? S ss.x
Coordinates _ .- - - . 42-.
Strea 1n_2 r:c.:"ar :%, ::.:i.Lake
Date of Inspection -arc, 24, i981

ASSESSMENT OF

GENERAL CONDITIONS

Upper Highland Lake Dam is considered to be in a generally
good overall condition although its spillway capacity can
accommodate only 58% of the 1/2 PF design storm. It is

recommended that the dam be evaluated within the framew:ork
of the high hazard classification due to the high potential
for severe property damage and loss of life immediately
downstream of the dam. Additional hydraulic and hydrologic
studies are believed unnecessary since removal of one of
three flashboards at the spillway will increase its capacity
sufficiently to accommodate the desian flood. Investiga-
tions to determine the source of a seep at the downstream
toe, and its repair, should begin immediately as should an
evaluation of methods to provide for drawdown of the lake.
It is recommended that one of the flashboards be removed
immediately or that a method be provided that would
guarantee removal of a flashboard during periods of high
discharge at the spillway. Remedial measures to be under-
taken in the near future include the repair of the concrete
at the spillway, removal of brush and trees from the embank-
ment, emplacement of riprap on the upstream slope of the
dam, repair of the eroded areas on the embankment, and
removal of the sedimentation on the upstream side of the
spillway weir. It is further recommended that the owner
develop an emergency action plan and warning system to
reduce the downstream hazard potential.
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-his renore is irer-iae, jn'r c t'idane tn- _s
e A investi, a-a::-. Co-Zes --- .- e-:res cn e

O~ecZr~ ze :~:e f i: _ n _... .. ... ..... ston,

. co. D r-c - ", -V e,-B in

torroorachic nacroi- ss:--oc ivestlaaions esting, and

detailed computational evaluations are beyond th-e scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In the revie,.: of -hs reTrorz, i should be realized that the
resorted conditicn of th.e .s cased on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam deoends on numerous and con-
stant v changing internal and exernal conditions and is
evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continuec care and inspectzion can
there be any chance that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
estab 1  ade iuidelines, the soillwav test flood is based on
the estimatedi "probable maximum flood" for the region
(greatest reasonable possible storm runoff) or fractions
thera-of. The test flood provides a measure of relative
spillway canacitv and serves as an aid in determinina the
need for more detailed hydroioqic and hydraulic studies,
considering the size of the dam, its general condition, and
the downstr am damage potential.

i
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1.1L GENERAL

a. Authori-"

This report ;s tt'. " 'he Da- insnection
Act, ?ubii , " s a -

accordance with Contract FPM-36 between Louis
Berer & Associats, Inc. and the State of New
Jersey and its Desart-ent of Envifonmental ro-
tection, Division of W'ater Resources. The State,
in turn, i4:n3 areement :;itn the U.S. Army
Corps of Enoino- , Philade icia -o have this
inspection performei.

b. Purpose of Inspection

The purpose of this inspection is to evaluate tie
structural and hydraulic condition of -he Upeec
Highland Lake Dam and appurtenant structures and
to determine if the dam constitutes a hazard to
human Life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtanances

Upper Highland Lake Dam is a 311-foot-loni earth
structure with a concrete 3spilwav located at the
left abutment. The embankment has a maximum heiqht
of 17.6 feet, a crest width of 15 feet, and a down-
stream slope of 2H:IV. A 15-foot-wice, 48-foot-
lona concrete and wooden dockino and deck struc-
ture extends 21 feet into the lake about 100 Feet
from the riqht abutment. The 16.75-root-wide
concrete weir haas 2 wooden and I steel R-inch-i.ioh
flashboards and a steel-truss-sunported concrete
foot bridge extending between the spillway side-
walls. The clear openini at the spillway is pre-
sently 19 inches by 16.75 feet. Discharge over the

. weir drops 6 feet 10 inches to a 20-foot-long con-
crete apron before enterina a small rock-lined
stream channel dnd flowing about 100 feet to a 3-
foot by 2-foot oval pipe culvert extending under
the community tennis courts.

• " ll" I I I II I I il T ,,II i ,,1



Thc ;a: s - n a sma l derress 4on n -he
the cur'_. -e.e akes and;ig0n: La iete

via ou~Ia . . ... i, -Rac.0 -
north of bis hectir tn Aleonquian oad iin
7e rr o n So,.= r , r use Ne., w Jerseyv. The
reservoifs Z c -"- f.-t _ceiow the tcres:t of
awaanda !o untan in t e north censra portion of

the commu- oa : : -and nakes and an ,e reaced
via RourTe:0 i - -' . La"e- Road.

c. Size Classification

The dam.. hae 7a_4u 3f 17. ; feet and a
maximum storage capacity of 106 acre-:ee... Accord-w

ingly, this dam is in the small size category as n

lines for Safety Inspection of Dams (storage ess
than mountn,000 scoe-fe and helq n t less than 40
feet).

d. Ha zanrtd Classification

The dam is located in th e e of extensive res
dential develcpmen- in the community of Highland
Lakes. The Jownstream. channel decreases in size as
it descends the mountain slope and meand' ers bet.aeen
homes and the residential street system. Community.
tennis courts are located] at the toe of the dam and
two homes are situated immediately across the road
from the downstream end of the courts. A failure
could cause extensive damage to these and other
homes and could result in a significant loss of
life particularly if the tennis courts were
occupied at the time of the failure. Accordingly,
it is recommended that this dam be classified as
high hazard.

e. Owner

This dam is owned by the Highland Lakes Country
Club and Community Association Inc., Highland
Lakes, New Jersey.

f. Purpose of Dam

The dam was constructed for the purpose of creating
a recreational lake.

2



Ai t-ouoh - r-r no enagneerina or constr'ict-on
records a,;. lanle, othe.2r ._ams created zv :e same
dev .... e_ _n--:e ?{ihad La-es con-uni-v :ere

designed cy Newel C. Harrison, Butler, N.J. and
constructoee ov Dollar VanBlackon, Ceneral
Contractors : "'o-mn, "I.j. it is nossible that
the same firms erected this structure.

h. Normal Operai- rced-.us

There aro n : c r-a_ e n7 prrc roceres -hat a-re
applicable to this lam. However, a full-tre main-
tenance staff i: , 'nhe Lake Associ3tion
for the purpose oz 3roundskeeping and repair.

1.3 PERTIN7ENT DATA

a. Drainage Area

Upper Highland Lake _am has a drainage area of 0.12
square miles, which consists primarily of woodland
and suburban residential development.

b. Total spillway capacitv at maximum poo. elevation
(top of dam) - 162 cfs

C. Elevations (feet above MSL)

Top of dam - 1,272

Spillway crest - 1,269.8
Streambed at centerline of dam - 1,254.4

d. Reservoir

Length of maximum pool (top of dam) -
820 feet

Length of recreational pool (spillway crest) -

800 feet

e. Storage (acre-feet)

Top of dam - 106.0
Recreation pool - 84.2

f. Reservoir Surface (acres)

Top of dam - 10.6
Recreational pool - 9.2

3
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Tvce - Ear--- ... ..:'- cor'.cret*-:  oillwa"', a t lu~" f-

.az3 u t;T- n t.

Length - 311 feet

Height - 1. - fee-

Too Width - 15 feet

Side Slo<?s .. : r-- unnown <szrean.

Zoning - Unknown

Impervious Core - Unknown

Cutoff - Unknown

Grout Curtain - Unkn o.'n

h. Diversion and Regulating Tunnel - None

i. Spillway

Type - Concrete weir with wood and metal flash-
boards. Trapezoidal channel at right
abutment.

Weir Length - 16.75 feet

Gates - None

U/S Channel - Eight-foot-lona sand and gravel
approach channel.

D/S Channel - Concrete spillway apron about 20 feet
long.

j. Regulating Outlets

None - no draw down facilities.

4



2.1 DESION

A search of ,a, us agen c es and i cu s.3ons Jiti
the -wnCr's re.r sen:a:-.-3 :a:eu :- :uce nlV
desiin de:aiL, rpors, or Ir.';inis. All
dimensions deoiczed herein ;iece measured :rn the
field.

2.2 CONSTRU-CTIO

Although it is believed this dan was constructed by

the same cont 'c_-u __ I 4,a! s :n
this region, no construction details were available
to the inspection team. The contractor could not
be located nor were as-built plans available.
There are no records of the construction olans hav-
ina been filec with the .N,"IJDEP or of any inspections
made by State enaineers.

The dam is located in a region underlain by the
Pre-Cambrian age Byram gneiss, a dense, hard, and
characteristically banded metamorphic iranitoid.
The reservoir occupies a smail, roc ̂ -bound depres-
sion caused by .gacial scouring. The thin over-
burden in this area consists primarily of silt and
organic material.

2.3 OPERATION

No data pertaining to the operation at this dam was
obtained (see Section 4).

2.4 EVALUATION

a. Availability

Although the hydraulic and hydrologic conditions
could be determined from field measurements and
observations, several design criteria could not be
evaluated due to a lack of enqineerinq data, in-
cluding the depth to bedrock, condition of founda-
tion, existence and configuration of a cutoff or
corewall, and the relative permeability of the
embanknent.



Although no nLCr-acion pertaining to the dam's

internal .a..:eut was obtained, ieid ocservations
complime-: pm :or - n r o I oa ca aIua-
tions performed by the inspection team, provided
sufficient -4ata on .hich to base an assessment of
the dam's over safet wthin the )urview of
PL 92-367.

C. Validitv

No design . ai-? -re a'a:!az'e fcr asses=-ent.

6
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3.1 FINDIIGS

a. General

Visual inspection of Upper Highland :ae Dam
(a.k.a. Lake One Dan) was perforned on .!arch 24,
1981 at which time the lake level was aihouz:
inches belcw the top of the flashb)oar s since the
flashboard3 *:ere .Gd e .. to -eep the
lake at a lower ele-vation uring the winter. The
dam appears to be in aenera11v qood condition
although some light erosinon was noted on the
downstream embankment and a substantial seep was
observed at the toe of the dam about 100 feet to
the right of the spillway.

b. Dam

The dam's embankment is in fairly good condition,
although it is slightly uneven horizontally. The
back portion of the crest is generally 4 to 6
inches higher than the front as a result of
pedestrian traffic. Minor erosion was noted along
the upstream edge of the crest, presumably due to
wave action, and at two locations on the down-
stream slope, which appear to be paths. Erosion
was also noted adjacent to the spillway wingwall
and the concrete portion of the dock and deck struc-
ture. While the downstream slope of the embankment
has a substantial grass cover, it also supports
numerous pine trees, some as large as 18 inches in
diameter. A substantial seep was observed slightly
beyond the toe of the dam and about 100 feet to the
right of the spillway. The seepage area contains
a 1-foot-deep standing pool of water that is about
6 feet by 15 feet in areal extent and appears to be
about 3 feet lower in elevation than the prevailing
dam toe elevation. A wet, leaf-covered channel
extends from the seep and intersects the spillway
outlet channel near the oval pipe culvert. The
water in the seepage pool contains a thick oranqe
precipitate, suggesting the possibility of iron
piping in this area, although none was observed or
reported at this location.

7



The zn:'.' and si'-wails are in fair overall
con:It: ilthou- --sie concrete deterioration,
consonanc iith i:. ".iqe of the strcaure s
observed. Spalling and crackinq of the spillway
apron was observed, and a horizontal crack ex-
tended the widt'n of the soillwa, about 18 inches
below the tot) of the weir. Spalling was also
somewhat note severe at the iunction of the
spillwav slab and apron.

d. Reservo:r Area

The terrain surrouand-in the lake is oently sloping
with extensive suburnan development to the east
and west and less densely developed woodlands to
the north. A sandy beach is located at the right
abutment and several docks dot the shoreline of
the lake. klthouah not discernible alonc the
face of the dam, there is a sediment build-up at
the spillwav that extends to within 3 feet of the
top of the wingwall. This level is about 7 inches
higher than the concrete weir crest and seems to
indicate that the lake is always lowered by
placing edges between the two owest flashboards,
causing the siltation level to remain at that
elevation.

e. Downstream Channel

The downstream channel is small and narrow, extend-
ing diagonally from the spillway to the edge of the
tennis courts, where it enters a 2-foot by 3-foot
CMP culvert that extends under the courts and a
road another 150 feet downstream. The terrain
surrounding the channel is relatively flat and
lightly wooded. The tennis courts located to the
right of the channel a.:e 6.1 feet higher in eleva-
tion than the culvert Lnvert. The culvert invert
is also 4.3 feet lower than the toe of the dam.
During extremely high discharges, the area between
the tennis courts and the left abutment area must
flood due to the relatively small discharge capac-
ity of the culvert. A 6-foot, 8-inch-high timber
retaining wall is located at the downstream end of
the tennis courts. A local road extends along the
bottom of the retaining wall and two homes are lo-
cated on the opposite side of the road. The chan-
nel on the downstream side of the road is deeper
and wider with steep side slopes. Several homes
are situated near the top of the channel 500 to 700
feelt downstream.

8



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal operating procedures presently
in existence although the LaKe Association e.,r--ioy-
a permanent maintenance crew in addition to se-
sonal part-time help. This staff is resonsfi.!e rr
qroundskeeping, preventive maintenance, lake
ations, and repairs to the community property>, nu
present operations are restricted by fundin7 li-i-
tations.

4.2 MAINTENANCE OF DAM

While the primary responsibility of the ma ten .-ce
staff centers around groundskeeping, their duties
also extend to repair work within their casal t:.
It appears that the dam is presently maintainec ir.
an adequate manner, although attention could be
concentrated in the area of the growth and light
erosion on the embankment backslope.

4.3 MAINTENANCE OF OPERATING FACILITIES

The only reaulatory components at the dam are the
spillway flashboards. While no formal maintenance
procedures exist for this facility, it is appar-
entlv repaired on an as-needed basis and does not
appear to exhibit any onvious signs of neglect.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

No formal warning system is presently in effect.
Althouah residents livinc near the dam might
observe hazardous conditions durinq heavw' storms
and notify local authorities, it was observed
that the downstream homes are situated in very
vulnerable locations with respect to flood flows.
I- is believed -at ony_ ar. auomated warning
system could t rovice s::icient advance notice
d.ownstream inrth, event of a da , failure.

4 . £ .j Uk. IO' I ..........-...

The present operioinal .rcce,4ures and community
safecouardF are ceeme- to t e ine-eouate in view of
tne location an. posi ior c the c-am and the -oten-
tial to downstrear c'aMa.e. neneral community
warnina s2"tem anj e-crcenc' action olan should be
deveiome£. alon: -'r t-nsi:v£ rogran of
inspection an-:*
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a. Design Data 

In accordance with the criteria presented in the
Recommended Guidelines for Saftiorsfet Insnection of
Dams, Lt nas :Deen netermnen tnat tne Uccer ;7e ch-
land sake 2am is small in size and falls within the
hicTh ->-zarfi _- crv. .ccorz;1%, the scillwav
aeS I:n -!oo SDO was d-;ermdna cv the inspection
team to be one-half the orobable maximum flood
(PMF) . he "ni'ow hvdrow7r3n was calculated using
precipitation data from Technical Paper 40 and
Technical 'lemo NWS Hydro-35. in accordance with
Corps of Engineers directives, the inflow hydro-
graph and flood routing were oerformed utilizing
the HEC-I computer program. Peak inflow to the
reservoir for the 1/2 PMF was 578 cfs. When routed
through the reservoir, this flow was reduced to 279
cfs. The spillway capacity before overtopping
occurs is 162 cfs and therefore can only accom-
modate 53% of the desijn flood. In its present
configuration, the spillway capacity is inadequate
although not seriously inadequate since the short
duration and low velocity of overtopping during the
design storm would probablyi not result in a dam
failure. (See paragraph 5.1 d, Overtopping
Potential).

b. Experience Data

There were no operational records or experience in-
formation available to the inspection team concern-
ing this dam.

c. Visual Observations

There are no indications that the dam has ever been
overtopped, although hydraulic calculations indi-
cate overtopping is possible with the 1/2 PMF
design storm. The inspection team noted that the
spillway flashboards limit the discharge capacity
considerably and the steel bridge truss could serve
to entrap debris during severe storms, further re-
ducing the ability of the spillway to accommodate
heavy storm runoff.

LO



Bas Dn, it aOnears that
the I?-toe v2.0 flnches 'or
approx~oa --- _" 30 minutes Aurine the 1-2 -IF .v,esiqn
storm. The maximum velocity of the discharie over
the ta' .ould :se about 2.25 feet oer second .ich,
due to snort duration of tne overtorpinQ, ould
probably not cause significant damage to the (am or
result in a dam failure. However it is recommended
that tue r-.e .. otental c --m oo ii
inated 2' r:e :e-ova. a: one of te turee -incn
flasnooar-s. This would increase the spilIway
caoacity to 2-0 ofs and reduce the routed outflow
to 220 cfs enabiinc the s illwav to transmit the
design storm without overtopping the dam.

e. Drawdown

No draw down facilities were observed at this dam.
This is considered a serious deficiency and if, in
fact, no blowoff exists, studies should be imple-
mented to determine a feasible method of draining
the lake during emergency conditions.

9 I

- - - -- -



SECTION 6 - STRUCTURAl, STABILITY

6.1 EVAIUATION OF STRUCTURAI, STABILITY

a. Visual Observations
]4.

No deficiencies of a structural nature were noted
during the inspection of this dam. The crest is
relatively uniform in a horizontal plane, and al-
though the width of the dam crest varies slightly,
the maximum height-to-width ratio is relatively
modest (1.1:1). No indications of mass movement of
material, such as settlement, sloughing, or crack-
ing, were noted. However, the leak observed 100
feet to the right of the spillway has the potential
to develop into a more serious problem if left un-
corrected.

b. Design and Construction Data

As indicated in Section 2, no information is
available regarding the design or construction
history of the dam. However, the field observa-
tions are considered adequate to render an eval-
uation of this dam's structural integrity.

c. Operating Records

While no formal operatinq records are maintained by
the lake association, the dam appears to have
performed satisfactorily since its construction.

d. Post Construction Changes

There are no records of any structural modifica-
tions performed at this dam nor do field observa-
tions suggest there have been structural changes
since the original construction.

e. Seismic Stability

Upper Highland Lake Dam is located in Seismic Zone
1, w seisic act:vitv IS slight and additional

structural load7 ing ar:ec thereby is generally
insian:icant. E-erince Indicates that earthen
dams in Zone I that are stable under static loading
conditions will maintain their structural integrity

I.



when suf)jectecd to thE- rieqlirlib1i-iynamio loacs-
imposed hv thr, weak sciEsrnicity chz racteristis- C*
this, areal. )v7 inclicated in trn', precec irvi ta r;-
riraphz, tthis' oasm is consideredl staticall'it.Z~
vwitiiin itF; present conficluratior., and it is as~
that it will remain stable durincl seismic loasinc.

'3
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DA!' ASSESSMENIT

a. Safety

Subject to the inherent limitations of the Pnaas -

visual inspection, Upper Hlihland Lake Dar- :s
judged to be in a generally good conditio.. :o.-
ever, the spillway is capable of accommodat-nc r.::
58% of the 1/2 PMP design storm with the fias::-
boards in place. The spillway capacity car. ;'
increased to 260 cfs by providing for reora. of
the top flashboard during periods of high infiow.
It is recommended that this dam be placed i-.
hiqh hazard category due to the high potentia & or
TU of life and severe property damage immeia ti, %l,
downstream of the dam.

b. Adequacy of Information

With the exception of visual observations, no
information was available for use in evaluatina the
condition of this dam. Although no data, relative
to the composition or construction of t.e eman--
ment was located, field observations revealed
nothing of concern with respect to the condition of
the dam. The geometry of the structure is nuite
uniform and it has a aenerallv well-ten6en apoear-
ance. Accordinalv, the information qatherel in the
field is considered adequate to render an evalua-
tion of the dam's condition aithin the purview of
PL 92-367.

c. Urgency

While implementation of the recommendations per-
tainina to routine maintenance mav be undertaken in
the near future, it is felt that monitorinc of the
lea',: should begin immediate>.

':ece silt f-' -r urt'e: . .

Since removal of one of the tnrce ?-inch flash-
boards will increase the smilwav ca pacity suffi-

ciently to accommodate the I '2 PF c-esion storm,
no additional H&H studies are recommende at

. .. . . ...... :" U .. "'--" --; -"7- - -. °:--" " . - " "" -""" " -



time. however, tno source of tne ieak' ot tr;-: t-),
of the dan should be investiqated to detern-.,ine af
this is, in fact, the location of a low-lr-v-
blowoff pipe drain. If no drain can bC' iocit. .
the dam, it is recommended that studies be i-::-
mented to determine the most feasible manner o:
providinq adequate draw down facilities at tne
dam.

7.2 PFCOMMENDATIOHq/REMFDIAL MFASURFS

a. Recommendations

It is recommended that monitoring of the leaL....i
immediately alonq with investigations to deter-.ne
its cause and the remedial action that rnight ne
required. In addition, it is recommended th::
one of the flashboards be permanently remove] or
that a method be developed which will absoitelv
guarantee the removal of at least one flash-
for any discharge condition that may be encou:rerec
at the spillway. Remedial actions to be nerformed
in the near future include:

(1) Filling and seeding the eroded areas on the
crest and downstream slope of the dam. The
uostream face should be orotected aq-s- ta
action by the emplacement of riprap aionc the
crest at the water line.

(2) Tree and hrush crow:na on the downstrea. -id
of the embankment should be removed.

(3) If the source of the seep at the toe of the
diam cannot he determinec, the area should be
brought up to the prevailinc elevaticn of the
toe utilizing a araded filter material -
sianed to retard flow and prevent the movement
of fine material.

(4) All soalled and deteriorated concrete at the
scii!wa" sholl oe ren=ired and the siltation
on the uostrea7. side of the weir should be

z. r% ,< n ,~tenanc.: an P rocewres

It is rccommended that the association 's cxistinc
work: pro-ra e,, ex-anded to include pcrio5:c main-
tenance of the can, and tne development of opera-
tional procedur s. The owners s.ould develor', an
emeraenc" act:on,-, -- and cc.:._rea warnincT s*.'s-
turn to m:nirize t: " ttf: I o eood da a1e
downstream.
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March, 1981
Dam Crest Looking Southwest

March, 1981
Dam Crest Looking Northeast



March, 1981
Upstream View of Spillway

March, 1981

Downstream View of Spill way



March, 1981

Seepage at Downstream Toe

I-ow

March, 1981
Downstream Channel and Pipe Culvert
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CHECK LIST
HYDROLOGIC AND HYDRA N:C DATA

DRAINAGE AREA CIIARATEPISTICS: 0.12 sq. mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1269.8 NV-

ELEVA'TION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

ELEVATION MAXIMUM DESIGN; POOL: -

ELEVATION TOP DAM: J272 NGVD (106.0 acre-feet)

CREST : Spillway

a. Elevation 1267.8 NGVD (Top of concrete weir)

b. Type Concrete Weir

C. Width Apprc,:imatelv 24 inches
d. Length 16.75 feet
e. Location Spillover Left Abutment
f. Number and Type of Gates Three 8-inch-hiah fiashb,-ar-s

OUTLET WORKS: None observed

a. Type

b. Location
c. Entrance inverts

d. Exit inverts

e. Emergencv draindown facilities

HYDRO'-:ETEOROLOGICAL GAGES: None

a. Type

b. Location

c. Records

MAX:MU:: NO::-DAMAGIN DISCHARGE: iE2 cfs
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